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An individual’s attitude has always been a core concept in IS research and a major 
determinant for individual technology adoption behavior. However, screening 
information systems (IS) and underlying social psychology literature reveals a one-
dimensional view on attitude as evaluative affect in IS research compared to three 
classes of attitude (affective, cognitive, and behavioral) in social psychology. In order to 
improve the theoretical and methodological understanding of attitude, the social 
psychological tripartite view on attitude is transferred to IS research. Based on the 
results of a linear regression and ANOVA with scientometric data coming from 378 
measurements for attitude in 147 articles in IS top journals, the following insights could 
be outlined: Regarding hedonic systems, attitude should be scaled affectively, whereas 
the research subject of utilitarian IT applications demands a cognitive-based scaling of 
attitude in order to increase predictive validity of attitude. Moreover, the adjustment of 
attitudinal scales according to the characteristics of the regarded attitude object (in IS: 
hedonic and utilitarian technologies), does influence the impact of attitude on behavior. 
Implications, supporting future technology adoption research in handling the attitude 
construct, are outlined. 
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Introduction 
In his dissertation that introduced the famous technology acceptance model (TAM), Fred D. Davis defined 
attitude as “an individual’s degree of evaluative affect toward the target behavior” (Davis 1986, p. 16) 
based on theory of reasoned action (Fishbein and Ajzen 1975, p. 288). The wording of this definition was 
refined and adjusted a few times in line with further developments of the technology acceptance model. 
However, the term “affect” remained a core element of the attitude construct and its scales during the last 
three decades of IS adoption research (Venkatesh et al. 2003, Zhang et al. 2008).  
In social psychology research, the discussion about the definition of attitude has been ongoing at least 
since Thurstone’s (1928) time (Crano and Prislin, 2006). A conceptual and holistic definition of attitude is 
given by Eagly and Chaiken (1993), who define attitude as “a psychological tendency that is expressed by 
evaluating a particular entity with some degree of favor and disfavor (p. 1). They elaborate on their 
conceptual understanding of the term psychological tendency referring to it as “(...) a state that is internal 
to the person” and evaluates to “(...) all classes of evaluative responding, whether overt or covert, 
cognitive, affective or behavioral” (p. 1).  
This tripartition of attitudinal responses into the three classes of cognitive, affective, and behavioral 
responses is well acknowledged in social psychology literature (Bohner and Dickel 2011; Crano and 
Prislin, 2006; Eagly and Chaiken 1993; Fazio and Petty 2008). Also in Marketing research, the tripartite 
of attitudinal responses found acknowledgement decades ago (Bagozzi et al. 1979). In IS research 
however, although user attitude is among the top 3 independent variables used to explain behavioral 
intention in IS adoption models (Jeyaraj et al. 2006), data of our scientometric review of fourteen IS top 
journals indicate that in the IS discipline, knowledge about the different response classes and their impact 
is very rare. Particularly, the inconsistencies of the attitude construct in predicting behavior in association 
with the TAM was noticed by researchers (Davis et al. 1989; Venkatesh et al. 2003) but not further 
investigated. Due to this shortcoming, authors as Al-Khaldi and Wallace (1999), Yang and Yoo (2004), 
and Zhang et al. (2008) have raised the issue that attitude deserves more attention within the IS 
discipline. Therefore, this research aims at answering the following research questions:  
RQ1: What theoretical implications does the tripartite model of attitudinal responses hold for IS adoption 
models?  
RQ2: Are there specific IT characteristics that demand an adjustment of attitude scales in order to 
increase its predictive validity on behavior? 
RQ3: Does the impact of attitude on behavioral intention depend somewhat on its scaling, according to 
the three response classes? 
In order to address these research questions, the paper is structured as follows. In the next section, the 
tripartite model of attitude is explained from a social psychologist viewpoint. Its relevance and effect for 
behavioral models as well as its development in social psychology are briefly presented. In the following 
section, the theoretical implications of the social psychologist viewpoint are transferred to the IS context. 
Based on the role of attitude in IS adoption models, according to the classification into hedonic and 
utilitarian systems (Van der Heijden 2004) and the impact of the three response classes, research 
hypotheses are derived in the following section, in order to address our research questions. The research 
methodology of the scientometric literature review to gather bibliographic data is summarized below. The 
methodological approach of scientometrics was chosen because we aimed at addressing the research 
questions from a molar level perspective instead of a micro level perspective, ensuring external validity as 
well as the generalizability of our results. Finally, implications for future research are outlined and 
discussed in the last section. 
The tripartite model of attitude – history and implications 
Individual likes and dislikes have been part of social life since its very beginning. This is because human 
beings react to their environments in an evaluative manner (Albarracín et al. 2005). Some people support 
social policies or political parties, while others do not. Some people support social policies like legal 
abortion and others strongly oppose them. Around 1900, social scientists were increasingly dissatisfied 
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with referring to these differences among individuals’ as “instinct” (Fazio and Petty 2008). As a 
consequence, the term attitude was adopted by social scientists to label a research field within social 
psychology. This new research field deals with the understanding of individual differences of likes and 
dislikes (Eagly and Chaiken 1993). According to that, a person who favors a political party is viewed as 
holding a positive attitude towards this party, whereas a person who is unfavorable toward a political 
party is viewed as holding a negative attitude (Eagly and Chaiken 1993). Because of the importance 
accorded to attitudes as causes of, for instance, attitude-consistent behavior, the concept of attitudes has 
become a fundamental construct for the social sciences (Allport 1935). 
A holistic conceptual definition of attitude, as cited in the introduction, was provided by Eagly and 
Chaiken in 1993. They define attitude as “a psychological tendency that is expressed by evaluating a 
particular entity with some degree of favor and disfavor” (Eagly and Chaiken 1993, p. 1; see also Bohner 
and Dickel 2011). The central point in this definition is that the authors explicitly emphasize that 
evaluation encompasses all classes of attitudinal responding, namely – affect, cognition, and behavior. 
These classes of responses are central to the attitude concepts, since an attitude develops on the basis of 
responses (Bagozzi et al. 1979; Breckler 1984). A person does not have an attitude, until he or she 
responds evaluatively to an entity (stimulus or attitude object) on an affective, cognitive, or behavioral 
basis (Eagly and Chaiken 1993, 2007). This tripartite of attitudinal responses has a very long history in 
social psychology, McGuire (1969, 1985) claims that it goes as far back as classical Greek philosophy. 
In the following two subsections, all three classes of attitudinal responses and antecedents will be defined 
according their meaning and implications. In the third subsection, they will be merged and illustrated in a 
process-based view. 
Affective, cognitive, and behavioral responses 
Evaluative responses of the affective type consist of emotions, feelings, or moods that people experience, 
when they are confronted with a certain attitude object (e.g. legal abortion, social welfare, ice cream, or 
information technology). On a measurement level, these responses can range from extremely positive (e.g. 
emotion of enthusiasm, hope, optimism, or joy) to extremely negative (e.g. anger, fear, pessimism, or 
depression) (Albarracín et al. 2005; Eagly and Chaiken 1993). The affective class of attitudinal responses 
has long been regarded as dominant. The terms attitude or evaluation were used synonymously with the 
term affect (Zajonc 1984). In social psychology, this phase of attitudinal research that ranged from about 
1960 up to approx. 1990 is called “primacy of affect” (Crano and Prislin 2008). The development of TAM 
and its attitude scales by Davis in 1986 and 1989 can thus be categorized into this sub phase in social 
psychology research. 
Evaluative responses of the cognitive type are thoughts, beliefs, or ideas about the attitude object. Beliefs 
are thereby understood to be associations or relationships that people establish between the attitude 
object and various attributes (Fishbein and Ajzen 1975). The attributes that are associated with the 
attitude object express positive or negative evaluation and can, akin to the affective responses, be located 
on an evaluative continuum from extremely positive (e.g. useful, healthy, or wise) to extremely negative 
(e.g. useless, unhealthy, or foolish) (Eagly and Chaiken 1993). Furthermore, cognitive as well as affective 
responses can be expressed overtly (e.g. affective reactions as crying, laughing, or the verbal statement 
that somebody is emotionally affected by the attitude object; cognitive reactions as verbally stating ones 
beliefs) or covertly without any apparent effect. 
Evaluative responses of the behavioral type by contrast are overt actions that people perform in relation to 
the attitude object. Although overt, these responses also measured by an evaluative continuum. Taking for 
instance nuclear power as attitude object, one group of people might demonstrate against it and/or chain 
themselves to the gate of a nuclear power plant, while another group might “only” express their 
unfavorable attitude by voting for a political party that opposes nuclear power. Expressed behavioral 
intentions with respect to the attitude object are also categorized to the behavioral response class (Eagly 
and Chaiken 1993, Eagly and Chaiken 2007). 
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Affective, cognitive, and behavioral antecedents of attitude 
Consonant with the concept that attitudinal responses can be classified into three classes is the 
assumption that attitudes have three types of antecedents or determinants. The idea that affective, 
cognitive, and behavioral processes precede the development of attitudes has been proposed in numerous 
publications on attitudes (e.g. Breckler 1984; Triandis 1971; Zanna and Rempel 1988).  
The building of attitudes on the basis of cognitive processes is implied in most of the research done on 
attitudes (Ajzen 1991; Albarracín et al. 2005; Fishbein and Ajzen 1975; Eagly and Chaiken 1993). A 
cognitive learning process is assumed to occur, when people gain information about an attitude object, 
and thereby form beliefs. This can proceed directly (through experience) or indirectly (through external 
information). 
As to affective antecedents of attitude, Zajonc (1984) argued that preferences (e.g. evaluations) often 
occur immediately in line with the first contact a person has with the attitude object, without being 
mediated by cognitive activities. An example of this phenomenon is the immediate feeling of 
sympathy/antipathy toward another person at first sight. Likewise, we feel immediate compassion, when 
we are confronted with a tragic event. 
The assumption that attitudes are derived from past behavior is based upon the premise that people tend 
to infer attitudes that are consistent with their behaviors. While theories like cognitive dissonance 
(Festinger 1957) and the concept of attitudes as representations in memory (Bohner and Dickel 2011) 
outline that behavioral processes (e.g. direct or indirect behavioral experience with the attitude object) 
precede attitude change and reformation, the formation of an initial attitude represents a special case. 
Just as it seems quite intuitive that cognitive and/or affective processes antecede the development of an 
initial attitude, it is counterintuitive that behavior precedes the initial formation of attitude. As to this 
question, literature provides various viewpoints, too. Some authors (Zanna and Rempel 1988) claim that 
simple behavioral processes can precede initial attitudes. Others (Fazio 1995) hold the argument that an 
initial attitude is constructed on the spot and anteceded only by affect and/or cognition and moderating 
situational factors.  
In the next subsection, the antecedents and responses of attitude are summarized and depicted in a 
process-based view. 
Processes of attitude formation and attitudinal responding 
In the last two subsections, the three classes of attitudinal responses and antecedents were described. The 
following Figure 1 illustrates their impact in the process of forming and expressing attitudes.  
From a researcher’s viewpoint, Figure 1 depicts two perspectives on the formation and response process of 
attitudes, the observable and the inferred perspective. In order to assess an individual’s inferred 
attitudinal processes, all a researcher could do is take clues from the observable behaviors and postulate 
about the inferred ones.  
Going from left to right, every attitude object has certain characteristics or attributes, by which it is 
identifiable. Presented to an individual, the attitude object causes inferred cognitive, affective, and 
behavioral processes, dependent on the attributive structure of the attitude object. The arrows between 
the processes in Figure 1 indicate the correlations between them. Certainly, not every attitude object is 
assumed to trigger processes of all classes.  
This also provides an explanation for why the empirical evidence of discriminant validity, among the 
different classes of processes and responses, has not yet led to a general answer, as to whether or not the 
different classes of evaluative responses can be distinguished significantly. Some studies provided 
evidence for discriminant validity between the three classes (see Breckler 1984), while others did not find 
any evidence (for a summary of all studies, see Eagly and Chaiken 1993). But as Eagly and Chaiken (1993) 
state, the expectation that the three classes are routinely separable on an empirical basis is quite 
implausible if one is to hold a synergistic viewpoint on the attitude concept, which implies that classes of 
evaluative responses impinge on each other and exist in an interactive co-relational manner. For example, 
experience in one of these classes – cognitive, affective, or behavioral – tends to cause responses in the 
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other classes, and the total set of responses can determine a more abstract evaluation, which manifests in 
the formation of a person’s attitude. 
However, some attitudes may be heavily weighted toward one or two classes of attitudinal processes and 
responses, depending on the attributive structure of the attitude object and respondents’ characteristics 
(Eagly and Chaiken 1993). For instance, attitudes toward functional information systems will be mainly 
cognitively driven, whereas attitudes toward computer games or gaming applications will be mainly 
affectively driven (Glasman and Albarracín 2006). 
Thus, the attributive structure of the attitude object provides information about the inferred processes of 
attitude formation and the inferred correlations of attitudinal responses as symbolized by the dashed 
arrow in Figure 1. 
 
 
Figure 1. Processes of attitude formation and attitudinal responding 
Implications of the tripartite model of attitude for IS adoption 
research 
In a review and analysis of 99 empirical studies on individual and organizational IS adoption (Jeyaraj et 
al. 2006), user attitude was among the top 3 of the most applied independent variables to explain IT 
adoption. Based on the definition in the theory of reasoned action (Fishbein and Ajzen 1975) adopted by 
Davis et al (1989) for TAM, attitude is designated as “an individual’s positive or negative feelings 
(evaluative affect) about performing the target behavior” (Fishbein and Ajzen 1975, p. 216). Over the last 
two decades of adoption research, various researchers have adopted this affect-based definition of attitude 
since the introduction of TAM in 1989 (e.g. Bhattacherjee and Prekumar 2004; Davis et al. 1989; Taylor 
and Todd 1995; Venkatesh et al. 2003). 
However, although the construct of attitude was frequently used as determinant for the endogenous 
variables in the behavioral models of IS adoption research, studies yielded inconsistent and inconclusive 
results about attitude’s role of impact (Venkatesh et al. 2003; Zhang et al. 2008). Although the attitude 
was used to predict behavioral intention very well in some models/circumstances it remained 
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insignificant in predicting behavioral intention in others (Venkatesh et al. 2003; Yang and Yoo 2004). The 
results of our scientometric study on attitudes over the last two decades in 14 IS journals yielded similar 
results. Up to 20% of attitude behavior relationships were insignificant. 
As one attempts to theoretically explain some of these inconsistencies, based on the last section of this 
paper, the structure of IS adoption models containing attitude will be the focus of the next subsection. The 
question is, whether the affective grounding of the attitude construct can cause losses in predictive 
validity, when applied to circumstances that are likely to shift the weighting of attitudinal responses and 
antecedents to the cognitive class. Focusing the structure of the models provides some explanation, for 
why this can be the case. 
Subsequently, the classifications of utilitarian and hedonic systems (Van der Heijden 2004) that will be                                                                                            
outlined are hypothesized to have an impact on the weighting of attitudinal classes and the predictive 
validity of attitude concerning behavioral intention. As a consequence of these considerations, research 
hypotheses are derived, which will be tested using scientometric data. 
The role of attitude in IS adoption models 
Based on the theory of reasoned action (Fishbein and Ajzen 1975) and the theory of planned behavior 
(Ajzen 1991), the technology acceptance model (TAM) and further adoption models (Taylor and Todd 
1995; Venkatesh and Davis 2000; Venkatesh et al. 2003) that contain attitude as a construct have a 
similar structure. The endogenous variable, though termed with some degree of variance, is the actual 
usage of an information system. The endogenous variable of usage is most directly determined by 
behavioral intention, as proposed by Fishbein and Ajzen (1975). Behavioral intention itself is determined 
by a set of latent variables including attitude or subjective norm that are in turn predicted by a set of 
further variables. In the case of attitude, these predictors are mostly beliefs about the attitude object, such 
as perceived usefulness. In Figure 2 the basic structure of behavioral models including attitude is depicted 
in the lower section of the Figure. Note that for reasons of clarity, other determinants of behavioral 
intentions, i.e. subjective norm, are not displayed. 
The arrow labeled with the letter b indicates the direct relationships between beliefs and behavioral 
intention (e.g. the relationship between perceived usefulness and behavioral intention in TAM). The 
upper part of the Figure 2 shows the social psychological perspective of attitudinal responses, divided into 
cognitive, affective, and behavioral responses. The arrows between the classes symbolize their 
correlations. The dashed rectangles link the social psychological perspective and the IS perspective. Since 
behavioral models applied in the IS discipline mostly rely on self reports (e.g. Taylor and Todd 1995; 
Venkatesh and Brown 2001), every variable measured by means of Likert or semantic differential scales 
can be seen as some sort of overt response.  
Most intuitive is the link between the behavioral class of attitudinal responses and behavioral intention 
and/or actual usage. If a behavior correlates with a positive attitude toward that behavior, it is most likely 
to be performed – excluding the case of behavior that is imposed by external forces. 
The link between affective attitudinal responses in the social psychological perspective and attitude in the 
IS perspective in Figure 2 is less intuitive. As already mentioned, numerous authors in IS research find 
attitude to be synonymous with affect or feeling in regards to a given behavior. (e.g. Compeau et al. 1999; 
Thompson et al. 1991; Venkatesh et al. 2003). Although in social psychology, attitude comprises all classes 
of responses, in the IS discipline, the affective part is dominant regarding definition and 
operationalization of the construct. For this reason, the attitude construct in the IS perspective is 
categorized to the affective class of attitudinal responses in the social psychological perspective in Figure 
2. 
The cognitive category of attitudinal responses is represented by the set of behavioral beliefs in the IS 
perspective. Oh the one hand, this categorization seems natural regarding the definition of the cognitive 
response class that implies “beliefs and thoughts about the attitude object” (Eagly and Chaiken 1993, p.1), 
and on the other hand, the building of attitudes on the basis of beliefs is part of many famous behavioral 
models and theories (e.g. Ajzen 1991; Davis et al. 1989; Fishbein and Ajzen 1975).  
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The arrows, labeled with a, b, and c in the upper and lower part of Figure 2 symbolize the correlations 
between the classes of attitudinal responses in the social psychological perspective and their equivalent 
paths of the structural model in the IS perspective. Note that arrows with the same letters constitute 
parallel impacts. For instance, if according to the characteristics of the attitude object, cognitive responses 
are dominant within the classes of attitudinal responses and performed behavior is thus primarily 
determined by the cognitive class, the correlation between cognitive and behavioral responses (b) will be 
relatively high in comparison with affective and behavioral responses (c). Hence in the IS perspective, 
path (b) (Beliefs -> Behavioral intention) is likely to be stronger than (c) (Attitude -> Behavioral 
intention), and the mediating effect of the attitude construct is weak. 
 
 
Figure 2. The impact of attitudinal classes in IS adoption models 
 
Naturally, in most cases, it is likely, that attitudes trigger independent and correlated cognitive, affective, 
and behavioral responses (Eagly and Chaiken 1993; Zanna and Rempel 2008). Transferred to the IS 
perspective this implies, that paths a, b, and c have a certain impact. According to our scientometric 
review, in 80% of the behavioral models, including attitude, this holds true. 
Within the next section, hedonic and utilitarian technologies as attitude objects in IS adoption models are 
discussed with respect to their impact on attitudinal classes and processes, as illustrated in Figure 2. The 
purpose is to make an attempt to theoretically explain the inconsistencies caused by attitude in IS 
adoption models by incorporating the tripartite model of attitude into IS research. 
Hedonic and utilitarian technologies 
In 2004, van der Heijden classified information technology in hedonic and utilitarian systems. Derived 
from consumer behavior literature, he stated “hedonic systems aim to provide self-fulfilling value to the 
user, in contrast to utilitarian systems, which aim to provide instrumental value to the user” (Van der 
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Heijden 2004, p. 696). Instrumentality implies the existence of an objective external to the interaction 
between user and system, such as increasing productivity. Hedonic systems by contrast do not aim to 
facilitate any comparable subjective (Van der Heijden 2004). 
Transferred to the three classes of attitudinal responses, this implies that hedonic systems can trigger 
affectively/emotionally attitudinal processes and responses, while the adoption of utilitarian systems are 
mainly cognitively driven (Eagly and Chaiken 1993; Glasman and Albarracín 2006; Van der Heijden 
2004).  
Van der Heijden (2004) showed this coherence by integrating a cognition-based (perceived usefulness) 
and affect-based construct (perceived enjoyment) into an IS adoption model. He hypothesized that for 
hedonic systems the affect-based construct would be a stronger predictor for usage. The hypothesis was 
confirmed by an empirical study.  
As already mentioned, attitude as a construct in structural IS adoption models was defined by Davis 1986 
as “a person’s affective evaluation of a specific object”. By this definition, affect-based scales were 
developed for the construct, which have been adopted by various authors in IS adoption literature (e.g. 
Compeau et al. 1999; Venkatesh et al. 2003).  
However, in IS literature the predominantly affective scales of attitude were applied to measure both 
users’ attitudes towards hedonic and utilitarian systems. With reference to van der Heijden (2004), this 
should result in a very high predictive validity of attitudes on behavior regarding the adoption of hedonic 
information systems and in a very low predictive validity regarding the adoption of utilitarian systems. 
A suitable example for this effect is the unified theory of acceptance and use of technology (UTAUT) by 
Venkatesh et al. (2003). During the development phase, the authors tested various IS adoption models 
and included constructs under various conditions, in order to determine constructs that perform well 
across all settings. Attitude was measured and affectively scaled according to Davis et al. (1989) 44 times, 
and turned out to be insignificant in 24 cases.  
The authors observed that insignificance of attitude occurs, when constructs related to performance 
expectancy and effort expectancy (both cognitively scaled) are included in the model. Consequently, any 
observed relationship between attitude and intention was considered to be spurious and resulted from a 
lack of other key predictors (Venkatesh et al., 2003, p. 455). As a result, attitude was excluded from the 
unifying theory.  
With reference to the last section, the case of the UTAUT can be analyzed by means of the tripartite 
model. Performance expectancy and effort expectancy are cognitively driven constructs. If a user’s 
attitude is presumed to be heavily weighted towards the cognitive response class because of a utilitarian 
attitude object, then the presence of cognitively driven constructs and affect-based measured attitude 
make attitude redundant, which is expressed by the construct’s insignificance. Thus it is not surprising 
that in case of the UTAUT, 24 of the 24 measurements of attitude that were insignificant applied affective 
scales in combination with utilitarian attitude objects.  
According to the precedent section and Figure 2, the utilitarian attitude object, two cognitively scaled 
beliefs, and an affectively scaled attitude construct should result in a strong effect (b) of the cognitive 
beliefs on behavioral intention and weak effects (c) and (a), which was exactly the case in the example of 
the UTAUT. 
The following Figure 3 depicts the processes of attitude formation and responding with utilitarian and 
hedonic technologies as attitude objects. It reveals how utilitarian and hedonic technologies trigger 
cognitive and affective attitudinal processes that cause cognitive and affective attitudinal responses. 
Illustrated below is how these responses are then expressed within a simplistic behavioral model in the IS 
discipline. Behavioral antecedents of attitude are not depicted since the Figure is meant to illustrate the 
different processes that are triggered by hedonic and utilitarian technologies. Therefore, Figure 3 is 
constructed to illustrate very strong weights of attitudinal processes toward the cognitive class (upper part 
of the Figure, dashed arrows) or the affective class (lower part of the Figure, solid arrows). Normally, both 
classes should show at least some correlation. 
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Figure 3. The impact of hedonic and utilitarian attitude objects on attitudinal responses 
Research Hypotheses 
The last section outlined that utilitarian attitude objects tend to initiate cognitive-based attitudinal 
processes and responses. Hedonic attitude objects by contrast tend to initiate affect-based attitudinal 
processes and responses. 
In terms of empirical surveys on IS adoption, which include attitude as a construct, this implies that the 
total number of cognitive items within attitude scales should have a positive effect on the significance 
level between attitude and behavioral intention (or related constructs), when the technology to be adopted 
is utilitarian. Therefore, we derive the following hypothesis 1: 
H1:  The higher the number of cognitive items within attitudinal scales, the lower the significance level 
 of the attitude behavior relationship regarding utilitarian attitude objects. 
Regarding the adoption of hedonic information systems, the opposite effect is expected. Since the hedonic 
attitude object tends to trigger affective attitudinal processes and responses, the following hypothesis 2 
states that: 
H2: The higher the number of affective items within attitudinal scales, the lower the significance level 
 of the attitude behavior relationship regarding hedonic attitude objects. 
Beside these two hypotheses, it seems particularly interesting with reference to the example of the UTAUT 
to investigate the effect of affective attitudinal scales in combination with the adoption of utilitarian 
technologies. For this purpose, the following hypothesis 3 was included: 
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H3: The higher the number of affective items within attitudinal scales, the higher the significance level 
of the attitude behavior relationship regarding utilitarian attitude objects. 
The last hypothesis was added in order to investigate the effect of a "mismatch” between attitudinal scales 
and technology type (hedonic/utilitarian) on the significance of attitude and behavior. By “mismatch”, in 
the context of this paper, we define the usage of predominantly affective attitude scales in combination 
with utilitarian attitude objects and the usage of predominantly cognitive attitude scales in combination 
with hedonic attitude objects. Regarding Figure 2, from a theoretical standpoint, mismatching attitude 
scales and technology type would result in a weak path (c) (affective scales, utilitarian attitude object) or 
weak paths (a) and (b) (cognitive scales, hedonic attitude object). Thus, hypothesis 4 is as follows. 
H4: A mismatch of attitudinal scales and the relevant attitude object has a negative effect on the 
attitude behavior relationship.  
All four hypotheses are summarized in the following Table 1. Note, the formulation of each hypothesis was 
adjusted to the given scientometric data. Using literature-based data implies that analyses have to be 
conducted at a molar level compared to empirical data. Thus a detailed analysis of all paths (a), (b), and 
(c) in Figure 2 was not accomplishable. Therefore, for the following analysis we focused on path (c), the 
relationship between attitude, and the endogenous variable. 
 
Table 1. Research hypotheses 
H1 The higher the number of cognitive items within attitudinal scales, the lower the significance 
level of the attitude behavior relationship regarding utilitarian attitude objects. 
H2 The higher the number of affective items within attitudinal scales, the lower the significance level 
of the attitude behavior relationship regarding hedonic attitude objects. 
H3 The higher the number of affective items within attitudinal scales, the higher the significance 
level of the attitude behavior relationship regarding utilitarian attitude objects. 
H4 A mismatch of attitudinal scales and relevant attitude object has a negative effect on the attitude 
behavior relationship. 
Methodology 
A scientometric approach instead of an empirical approach was chosen in order to gain an overview of the 
status quo of attitude scales and attitude objects in the IS discipline. The decision for this approach was 
thus for the benefit of a larger scope to the disadvantage of detailed pathwise analyses.  
A scientometric approach outlines interesting insights on the manner IS adoption researchers publish 
their content. Leyesdorff defines scientometrics as “the quantitative study of scientific communication” 
(Leydesdorff 2001, p.1), while Lowry et al. (2004) regard it as ”the scientific study of the process of 
science” (Lowry et al., 2004, p. 30). Lewis et al. (2007) lauded scientometric studies to facilitate the 
ongoing evaluation and improvement of an academic discipline (Lewis et al. 2007). As to the IS domain, 
Straub (2006) emphasized the importance of these self-studies to the development and progress of the IS 
field. Scientometric studies have been conducted on a broad range of topics, e.g. the epistemological 
structure of the IS field in general (Benbasat and Zmud 2003). Scientometric studies differ from regular 
surveys as they focus on the articles themselves and not on people’s behavior or background (Hunter et 
al.,1982). With tools as citation analysis or meta-analysis, scientometric studies observe paper titles, 
author names, paper abstracts, texts, references, and appendices.  
In order to ensure the meaningfulness of the results and an appropriate sample size, we included 14 top 
peer-reviewed journals of the IS field, namely Management Information Systems Quarterly (MISQ), 
Information Systems Research (ISR), European Journal of Information Systems (EJIS), Journal of the 
Association for Information Systems (JAIS), Journal of Information Technology (JIT), Journal of 
Management Information Systems (JMIS), Journal of Strategic Information Systems (JSIS), Information 
Systems Journal (ISJ), Management Science (MS), Communications of the AIS (CAIS), Decision Sciences 
(DSI), Decision Support Systems (DSS), Communications of the ACM (CACM), and Information and 
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Management (I&M). Beside including in the AIS Journal Basket (Saunders et al. 2006), the journals were 
chosen because of their topical relevance and their appearance among the top ten ranked journals 
according t0 the ranking by Peffers and Tang( 2003). 
A timeframe of 20 years was determined for our approach starting with the early beginnings of IS 
adoption research and the introduction of TAM in 1989 (Davis et al. 1989). Our four-headed research 
team searched through every single issue of the journals selected between spring 1989 and winter 2010. 
In total, more than 19500 articles were accessed via Business Source® Complete by EBSCOhost.  
To search through the respective databases, we applied the two main search techniques, “General Search 
and the “Advanced Search”, both including the Boolean operators (“AND”+”OR”) to facilitate the search 
with more than one search item. Alike the procedure in other literature research approaches (e.g. 
Williams et al., 2009), we mainly used the “General Search” allowing a continuing procedure with 
consistent results and without any confusion. 
For the purpose of identifying all relevant articles, the following inclusion criteria had to be fulfilled: 
1. The study had to be published in one of the selected journals. 
2. The study had to be published between the introduction of Technology Acceptance Model in 
August 1989 (Davis et al. 1989), respectively September 1989 (Davis 1989) and the fourth issue of 
2010. 
3. The study had to contain some form of attitude or affiliated terms already found in literature 
(Ajzen 1991; Ajzen 2001; Fishbein, 1963; Fishbein and Ajzen 1975; Eagly and Chaiken 1993). 
4. The study had to be empirical, based on survey data. Conceptual models or research approaches 
using other research methods, (e.g. Dennis and Garfield 2003; Doll and Torkzadeh 1991; Ortiz de 
Guinea and Markus 2009) were excluded beforehand. 
5. The study had to at least measure or hypothsize attitude in some way.  
The scientometric search was limited to incidences of the chosen search term attitude appearing in the 
body, abstract, or title of the respective article and the mentioned inclusion criteria. As a result, 427 
articles were preliminarily extracted providing topics and content related to an individual’s attitude in 
technology adoption research. For the overall study, all articles were then manually crosschecked on their 
relevance and potential duplicative appearance. Findings were then categorized due to their title, author, 
year of publication, outlet, research subject, context, place and point of time of data collection, type of 
technology, adoption context, and voluntariness of usage. The individual role of the construct attitude was 
observed, concerning item measurement, methodological approach, beta value, significance (t-value), 
theoretical underlyings, construct definition, and impact on other exogenous and endogenous variables. 
The results were stored and coded within an excel sheet. To avoid biased findings and ensure validity of 
the results, each identified article was crosschecked and coded by at least three researchers of our four-
person research team. After the coding process, 147 articles containing empirical evaluated research 
models made up the final sample.  
Within each relevant article, single measurements of attitude and related determinants were captured, 
resulting in a total of 378 measurements in 147 articles. With reference to the testing of the hypotheses, 
the five variables were selected column-by-column and coded separately.  
All statistic analyses were done on the basis of the single measurements. To avoid missing values, every 
measurement that contained not applicable data in one of the exogenous variables or the endogenous 
variable was deleted. In the case of the endogenous variable, this also affected articles, where attitude 
itself was the endogenous variable (e.g. Ha et al. 2007). This sorting method yielded in a final sample of 
268 complete datasets. 
With reference to the hypotheses, the attitude scales were sorted according to the affective and cognitive 
class as proposed by Yang and Yoo (2004). On the basis of single measurements of attitude, the total 
number of cognitive and affective items was then counted. The different technologies that functioned as 
attitude objects were classified according to Van der Heijden (2004) into a hedonic and utilitarian 
category.  
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In order to create a variable to measure the mismatch hypothesized in hypothesis 4, as a first step a 
dummy variable, “affective_cognitive_dominance”, was created reflecting the weight of cognitive and 
affective scales within each measurement of attitude. If more affective items were identified within 
attitudinal scales, the dummy variable was set = 1. If more cognitive items were identified the dummy 
variable was set = 0. Those cases, where equal numbers of cognitive and affective scales were identified 
were excluded from the analysis. This reduced the final sample to a total of 238 measurements. 
After that, another dummy variable, titled „mismatch dummy“, was introduced. The mismatch dummy 
was set = 1, if the variable affective_cognitive_dominance was unequal to the technology type variable 
(1=hedonic, 0=utilitarian). For reasons of clarity, the following Table 2 summarizes the relevant variable 
codes. 
 
Table 2. Variables 
affective components Total number of affective items within attitude scales 
cognitive components Total number of cognitive items within attitude scales 




0 = Number of cognitive components > number of affective 
components 
1 = hedonic Technology 
(dummy variable) 0 = utilitarian 
1 = affective_cognitive_dominance ≠ Technology Mismatch 
(dummy variable) 0 = affective_cognitive_dominance = Technology 
 
Results 
To address the hypotheses, considering the scientometric data and the given variables, three statistical 
approaches were used: First, a linear regression with dummy variables, second, ANOVA of selected 
variables, and unpaired t-tests. All analyses were done by means of Microsoft Excel 2007 and SPSS 
Version 16.0. The significance level of the attitude behavior relationship was thereby chosen as dependent 
variable. The reason for this was twofold: On the one hand, because the relationship between attitude and 
behavior is at interest within the most models included in the scientometric study, and on the other hand, 
because the significance level is an appropriate indicator for path (c) in Figure 2. 
As to the descriptive results, the final sample of 238 measurements of attitude consists of 65 (27.3%) 
hedonic and 173 (72.7%) utilitarian information systems as attitude objects. Remarkably, within the 
hedonic group no mismatch was identified. The reason for this might be that 84.4% of measurements 
(201 out of 238) had predominantly affective components within attitudinal scales. Within the final 
sample, app. 14% of the attitude behavior relationships was insignificant, whereas the initial sample 
showed a percentage of app. 20% insignificant relationships. The mismatch variable was equal to 1 in 146 
cases (61.34%) and equal to 0 in 92 cases (38.66%). 
Regarding the hypotheses 1 and 2, neither regression analysis per cluster (utilitarian and hedonic cluster) 
nor correlations yielded significant results. Thus, we draw the conclusion that the total number of 
affective or cognitive items within attitudinal scales does not affect the significance level of the attitude 
behavior relationship for both hedonic and utilitarian technologies. Hence, the hypotheses 1 and 2 are 
rejected. 
In order to address hypothesis 3, as for hypotheses 1 and 2, the final sample was clustered in utilitarian 
and hedonic technologies. Within the utilitarian cluster, a regression analysis (model without intercept) 
was calculated, with the dependent variable significance level of attitude and behavior and independent 
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variables the total number of affective and cognitive items within attitudinal scales. The results are 
summarized in Table 3. The beta value of 0.512 of affective components indicates that within the 
utilitarian cluster, the number of affective components positively influences the significance level of the 
attitude behavior relationship. This implies that the more affective components are used within attitude, 
the higher the value of the significance level. Thus, the more affective components included within 
attitudinal scales regarding utilitarian technologies, the likelier is insignificance between attitude and the 
endogenous variable. Therefore, hypothesis 3 is accepted. 
 
Table 3. Linear Regression Results 
Variable Beta t-value significance 
Cognitive_components -0.105 -1.173 0.242 
Affective_components 0.512 5.726 0.000 
dependent variable: significance level between attitude and the endogenous 
variable  
Regression without intercept; F 21.841, df 2; Significance level: 0.000; 173 cases 
R² = 0.203; adjusted R² = 0.194 
 
Hypothesis 4 is a particular interesting hypothesis among the four hypotheses, since it directly addresses 
the consequences of the mismatch between attitudinal scales and relevant attitude object on the 
significance of the attitude behavior relationship. In order to test this hypothesis as a first step, a 
univariate analysis of variance was calculated with the mismatch dummy variable as independent and the 
significance level of attitude and behavior as dependent variable. The results are summarized within Table 
4. Note that, although it is a weak impact of mismatch (Mean of squares 0.569 and partial eta of 0.186), 
the variable has a significant impact on the dependent variable. The small R² of the model seems natural 
since variables that explained the endogenous variable in the empirical studies, were explicitly excluded 
from this analysis, in order to separately investigate the effect of the mismatch variable. 
  










0.569 1 0.569 3.915 0.049 0.016 
constant 7.829 1 7.829 53.884 0.000 0.186 
mismatch 0.569 1 0.569 3.915 0.049 0.016 
Error 34.290 236 0.145    




34.859 237     
R²= 0.016; adjusted R²=0.012 
 
In order to further investigate the impact of mismatch on the significance level of the attitude behavior 
relationship, an unpaired t-test was calculated, to detect differences between the two value groups of the 
mismatch variable. The results are depicted in Table 5. The results hold two important implications with 
regards to the hypothesis. First, the p-values indicate that there is a significant difference between the two 
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groups regarding the significance level of attitude and the endogenous variable. And second, the 
comparison of the mean values shows that at average, the “no mismatch group” shows a significance level 
of attitude and behavior of 0.1, while within the “mismatch group” the relationship is at average not 
significant. Thus, the hypothesis 4 is accepted. 
 
Table 5. Results of the unpaired t-test 
 No mismatch (dummy = 0) Mismatch (dummy =1) 
Mean value 0.1360 0.2364 
Variance 0.1030 0.1718 
observations 92 146 










Table 6 summarizes the results of this section with reference to all hypotheses. Within the next section, 
the results are discussed and implications for further research are outlined. 






Discussion and further research 
The present research aimed at providing answers to the following questions. First, what theoretical 
implications does the tripartite model of attitudinal responses hold for IS adoption models? And second, 
are there technology characteristics that demand an adjustment of attitude scales in order to increase its 
predictive validity on behavior? And third, does the impact of attitude on behavioral intention depends to 
a certain degree on its scaling according to the three response classes? 
With reference to these questions, the results of this paper hold the following contributions. First, the 
social psychological view on attitudes was transferred to the general structure of behavioral models 
applied in the IS discipline. It was outlined that the attitude construct in behavioral models, due to the 
definition and scales introduced by Davis (1986), represent the affective class of attitudinal responses. 
Furthermore, the consequences for the attitude behavior relationship in behavioral models were analyzed 
for the case of attitude objects that are heavily weighted towards the cognitive or affective class of 
attitudinal responses. 
Transferred to attitude objects that are subject in IS adoption models, the classification between 
utilitarian and hedonic technologies delineated, with emphasis on their opposing impacts on attitudinal 
processes. Hedonic technologies were according to that assumed to mainly address affective processes 
and responses, whereas utilitarian technologies mainly address cognitive processes. Thus, the answer to 
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the second question is: Yes. Regarding hedonic systems, attitude should be scaled primarily affectively, 
whereas the research subject of utilitarian IT applications demands a more cognitive-based scaling of 
attitude in order to increase predictive validity of attitude. Another consistent way to handle the 
cognitively weighted utilitarian technologies would be to exclude attitude from the model and rely on 
cognitive beliefs to predict behavior.  
The third question could also be affirmed. The methodology of scientometrics was pointedly chosen to lift 
the level of perspective from a micro to a molar. The consequence is that the results of this research are 
more generalizable compared to an empirical approach, where the specificities and circumstances as well 
as the methodology (field study vs. lab experiment) has impact on the validity of the results. Therefore, 
our results indicate that at some point, the adjustment of attitudinal scales according to the characteristics 
of the regarded attitude object (in IS, hedonic and utilitarian technologies), does influence the impact of 
attitude on behavior. 
Some models in IS research have already incorporated a “more than one component” view on attitude on 
an empirical basis. Yang and Yoo (2004) divided attitude in two classes and called them affective and 
cognitive attitude. Both were modeled and scaled as separate constructs within a behavioral model. A very 
interesting approach was earlier published by Al-Khaldi and Wallace (1999). Within their behavioral 
model of IT adoption, all three classes of attitude were separately conceptualized. 
However, the number of such examples is very low in comparison to the large number of studies that still 
incorporate the conceptualization of attitudes in TAM (Davis 1986; Davis 1989). On the basis of the 
findings of the present research, we advocate neither for the dominance of cognitive based models nor, as 
recently done by Beaudry and Pinsonneault (2010), the dominance of emotion based models. We 
advocate for an adjustment of attitude and behavioral models according the characteristics of the relevant 
research subject and situational circumstances. Figure 4 depicts this graphically. It can function as 
decision guidance for researchers, willing to implement attitude in their model. This research has shown 





Figure 4. Recommendation for scaling and integrating constructs dependent on the 
characteristics of the attitude object and the three classes of attitude. 
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